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Introduction
Since the concept of the informal sector was first introduced by Hart (1971) , the informal sector has received substantial attention both in the academic literature and in the policy arena.
1 But even despite the wealth of available evidence, some issues are still poorly understood. First, what exactly is the informal sector? Despite years of research and public policy debate it does not seem that the concept is used in a uniform, transparent way. Some definitions seem to be based on legality versus illegality (especially in terms of tax evasion), others on whether workers receive benefits such as health and/or pensions benefits or not, while still others seem to be based solely on the size of a given enterprise, characterizing small enterprises as informal and larger ones as formal. Yet, what is "small" and "large" is clearly debatable-and likely also highly contextual, as may be some of the other (potential) informality measures. For example, it has been argued that firm size is not a very precise measure of informality for transition countries (Lehmann and Pignatti, 2007) . 2 It therefore seems appropriate, when desiring to explore some aspect or other of the informal sector to adhere to not just a single definition but to apply a multifaceted framework, incorporating instead several alternative definitions of informality. Second, despite the amount of empirical evidence currently available for both developed and developing countries, the evidence from the former socialist countries of Eastern Europe and Central Asia is still scarce, though starting to emerge (Lehmann, 2010 (Lehmann, , 2014 . The issue here is the relative scarcity of data available for these countries, though this is likely to change in the coming years as more and higher quality data becomes available from these countries. Third, only little, if anything, is known about the impact of international financial crises on the informal sector. The issue again here is lack of relevant data since, fortunately, the international crises are few and far between.
1 For extensive reviews see, for example, Blunch et al. (2001) , Fields (2007) , Kanbur (2009) , Lehmann (2010) , Perry et al. (2007) , and Ruffer and Knight (2007) . This is also related to the notion of segmented labor markets originating with Lewis (1954) and Kuznets (1955) and extensively discussed and reviewed more recently for the case of developing countries in Fields (2009). 2 Whereas Lehmann and Pignatti (2007) consider the case of Ukraine, I find the same to be the case for Serbia (see Section 3). 3 As also exemplified by the several dimensions included in "the" definition of informal employment by The International Labour Organization (ILO): (i) employers and own-account workers who work in their own nonregistered enterprises; (ii) contributing family workers; (iii) members of informal producers' cooperatives; (iv) employees whose employment relationship is not subject to national labor legislation, income taxation, social protection or entitlement to certain employment benefits; and (v) own-account workers engaged in the production of goods exclusively for own final use by their household (Hussmanns, 2004) .
Again, while the available evidence on the extent and the nature of the informal sector in the former socialist countries of Eastern Europe and Central Asia is scarce in general, it is particularly scarce for the case of Serbia. Krstić and Sanfey (2011) (2010) is also on informality in Serbia but focusing on the relationship between labor taxation and benefit design, on the one hand, and work incentives, on the other, as well as the consequences of informality on the Serbian economy focusing on the fiscal implications in terms of lost revenues. The paper therefore does not directly touch on the formal-informal sector earnings gap. However, with the main conclusion that for many low skill/low earning workers it simply does not pay to work in the formal sector (due to minimum social security contributions, coupled with the design of social assistance and family benefits) Koettl (2010) provides a useful analytical motivation for the analysis undertaken here-and therefore also complements the present study well. While the scope of Kogan (2011) , examining a specialized survey on school leavers in Serbia in 2006, is also on the informal sector, the focus is more narrowly on the role of credentials and contacts on job entry in Serbia. Among the main findings are that education dropouts are largely attracted to the informal sector, while the better educated are attracted to the formal sector. Networks are found to be important especially for employment in the informal sector. In turn, these resultstogether with those in Koettl (2010)-help to understand better the nature of the informal sector in Serbia as one of severe marginalization. This point is also the main finding in Macias (2009) , which is mainly a descriptive paper, examining the 2008 Labor Force Survey.
In response to these issues, this paper specifically examines the incidence and determinants of the formal-informal sector earnings gap for male dependent employees in Serbia in the context of the recent international financial crisis. In so doing, an important motivation of this paper is to add to our currently fairly limited understanding regarding the formal-informal sector earnings gap of the former Socialist regimes of Eastern Europe and Central Asia in general (see, however, Lehmann (2014) ) and of Serbia in particular by trying to understand better both the extent of the formal-informal sector earnings gap and the factors driving this gap across multiple dimensions of informality-as well as whether any such patterns, if found to be present, have changed following the onset of the crisis.
The case of Serbia is particularly interesting in this connection both because the informal sector appears quite pervasive in Serbia, employing about a third of the private sector, but also since there seems to be several plausible causes for a pervasive informal sector in Serbia, not least due to the tax-system (Koettl, 2010) . Additionally, and not least important, the Serbian Labor Force Survey (LFS) provide high quality data to study these issues.
Specifically, in terms of empirical methodology, the paper first examines the raw formalinformal sector earnings gaps across the three alternative measures of informality for the LFS in
October 2008 (i.e. pre-crisis) and again in October 2009 (i.e. post-crisis), as follows: (1) official (non) registration as pertaining to tax-purposes; (2) lack of formal contract; and (3) lack of pension benefits. The next step of the analysis estimates Mincer earnings regressions and then decompose the resultant formal-informal sector earnings gap in the Blinder (1973)-Oaxaca (1973) tradition, as well as perform detailed decompositions following Oaxaca and Ransom (1999) and Yun (2005) .
The remainder of this paper is structured as follows. First, the next section reviews recent developments in Serbia, focusing at issues relevant for the formal-informal sector earnings gap. Section three presents the data, discusses the construction of the dependent and explanatory variables, as well as the three informality measures, and estimates the raw formal-informal sector earnings gaps for all three measures both pre-and post crisis. This is followed, in section four, by a discussion of the estimation strategy and related issues. Section five presents the main results starting with the results from the Mincer earnings regressions, then the overall decompositions and finally the detailed decompositions. Section six concludes, discusses policy implications, and provides directions for further research.
Background: Labor Markets, Legislation and Informality in Serbia
With the collapse of the Berlin Wall in 1989 followed in Serbia, as in other former socialist countries, formally the transition towards a market economy. For the case of Serbia, though, those first ten years were no race towards a market economy, for sure-as perhaps most clearly 5 summarized by Babović (2008: 13) "During the last decade of the twentieth century, Serbian society was characterized by a state of blocked transformation that included the obstruction of essential changes in market economy and political democracy by the ruling elite. A profound economic crisis, a deterioration of social institutions, wars with grave economic, social and humanitarian consequences, the impoverishment of a large portion of the population, the expansion of the informal economy and the hampering of the development of civil society, were the main characteristics of Serbian society in this period."
Since then, however, Serbia has witnessed substantial growth-about 6% per capita per year between 2000 and 2006-but at the same time still remains one of the poorest countries in Europe (OECD, 2008: 15) . Turning to the labor market, employment has decreased about 2.5 % per year over the same period, especially in large and medium enterprises and in peasant farming (OECD, 2008: 17) . The reason for the increased unemployment during a time of widespread growth is due to (as was the case for many transition economies besides Serbia) labor hoarding before the transition so that the increased unemployment became a consequence of the economic restructuring and privatization embedded with the transition (Arandarenko, 2007) .
One measure taken to try to combat the declining employment is improved legislation, where an important step was taken in 2004 with the creation of a new Business Register Agency.
The aim of this Agency was to coordinate several administrative functions that previously required contact with different authorities. In addition to this, starting in 2006, this Agency also keeps records of "entrepreneurs", i.e. self-employed own-account workers with or without employees, and handles their enrolment in social insurance (OECD, 2008:22) . The overall aim of this is to stimulate the creation of individual companies in Serbia and thereby stimulate overall economic growth in the Serbian economy, thus leading also to increased employment.
While there, thus, have been improvement in Serbian legislation vis-à-vis improved business environment and increased employment opportunities, many obstacles still remain.
Indeed, it has been suggested that due to the specific nature of the Serbian tax and benefit system the value of social security contributions that are associated with formal employment have to be extremely high to offset the opportunity costs of formal employment, particularly for low-wage earners (Koettl, 2010: 9) . 4 The reason for this is minimum social security contributions, as well as the design of social assistance and family benefits. Considering these as a package, informal 6 workers at low wages would have to give up a considerable amount of their informal earnings were they to "formalize" instead, and it is unlikely that the value of social security entitlement (and other benefits like formal employment protection legislation) that they get in return for formalization will exceed these implicit costs. Notably, the same holds for the inactive part of the labor market, when considering formal work at low wage levels. Koettl (2010: 9) goes on to conclude that "In other words, so called-mini jobs and midi-jobs-that is, part-time jobs that pay less than the full-time minimum wage-are hardly economically viable in Serbia. Hence, workers with low educational attainment-like the informally employed and the inactive-might by and large be excluded from formal work in Serbia." Additionally, if working, it would likely be for lower wages, just as would be the case for informal sector workers-which is in line with the theories of segmented labor markets (Lewis, 1954; Kuznets, 1955) . Indeed, according to Fields (2009) the distinguishing feature of this view is "the fact that workers earn different wages depending on the sector of the economy in which they are able to find work."
The above discussion, on the other hand, provides at least part of the explanation of the generally found "stylized fact" that informal sector workers tend to be less educated and lower earning (or vice versa) than formal sector workers-specifically for the case of Serbia: namely the role of legislation, and here specifically the design of social security, social assistance and family benefits.
Data and Descriptive Analysis
The empirical analyses of this paper examine household survey data from two rounds of the Serbian Labor Force Survey (LFS), October 2008 (i.e. pre-crisis) and October 2009 (i.e. postcrisis, by about one year). The Serbia LFS is a two-stage, stratified survey that is representative at the national level. In the first stage, enumeration areas were selected systematically with probability proportional to the size of the population aged 15 and above (the target population) using the sampling frame of the 2002 Census. In the second stage households were selected within the enumeration areas with equal probability (simple random selection). The initial weight arising from the initial sampling design was further corrected ex-post to allow for nonresponse, aiming at creating sampling weights that make the sample nationally representative (these weights are used in all subsequent estimations). The survey contains information on labor market status, earnings, occupation, sector, industry, firm size, benefits and other labor related information, and on background variables such as age, gender, educational attainment, and area of residence, which are also important factors 5 in analyses of earnings determinants. A list of all the variables used in these analyses as well as their definitions is given in Table A1 , Appendix A.
The definition of variables is discussed in more detail in the remainder of this section.
Starting with the informality measures, the survey distinguishes between the different types of ownership-specifically, among private firms, a distinction is made between registered and non-registered firms, where the registration pertains to taxes and other payments and regulations. The first dimension therefore is based on a dummy variable, which is one if a worker works in a private, non-registered firm and zero otherwise. From Table B1 presenting the means and standard deviations of the informality measures the incidence here is quite small, however-at only about 2-3 percent, depending on the time period. Fortunately, it is possible to define two additional, alternative informality measures. The second measure is based on a worker's contract status and is defined as one if a worker has a contract and zero otherwise.
Benefit receipt is the third dimension of informality explored here. I again construct a binary measure, this time it is defined as one if a worker does not receive pension benefits and zero otherwise. 6 Altogether, the measure based on contract status is the preferred measure, with the pension benefits based measure a fairly close second, followed by the (il)legality measure. 7 In terms of the dynamics of the three informality measures, Table B1 (Appendix B) reveals that that the informal share of all dependent workers has decreased overall. This is especially true for the pension-based measure, which is likely due to the impact of the crisis putting more pressures on social protection demands, including pensions.
To help better understand these measures, especially their potential interrelatedness, Table 1 presents the correlations among the three informality measures. From these results the three measures appear highly correlated, though the two preferred measures related to contract status and benefits receipts are particularly highly correlated-supporting the desirability of these two measures.
5 Somewhat surprisingly, the survey does not collect information on union membership, which appears to be a potentially relevant variable when examining earnings determinants. 6 It is fairly easy to receive health insurance for free as an informal employee in Serbia: workers with no formal income on record can get free health insurance from the health insurance fund; hence, many of the informally employed have it, too. In addition, many informally employed might get co-insurance through their spouse. I therefore focus on pension benefits, only (the results are quite robust to whether or not health benefits are also included, however). 7 This ranking also roughly accords with ILO's definition (Hussmanns, 2004) , also given earlier in footnote 3. While firm size has been used as a measure of informality in the literature, as also argued in Lehman and Pignatti (2007) and Lehmann and Zaiceva (2013) this measure may not be a very precise measure of informality, especially for transition countries. To examine this issue further, I tabulate firm size across the three informality measures (Table 2) . From these results the overlap is quite small, never exceeding about a fifth-and frequently much less-so that most of the employees in small firms actually are formal employees. In turn, this supports the findings and recommendations in Lehman and Pignatti (2007) for the case of Ukraine-and I therefore limit the subsequent analyses to the three informality measures discussed and defined earlier.
The dependent variable is (log) total earnings (net salary) in the previous month (i.e., the month before October 2008 and October 2009, respectively). Unfortunately, this information is only collected from employees, so that the self-employed and owner-operators which potentially is an important part-and certainly is a large part of the overall Serbian informal sector, as can also be seen from Table B2 , Appendix B-must be excluded from the analysis. As a result, the analysis in this paper examines a specific part of the overall Serbian informal sector, namely the part that contains employed workers who obtain a salary. Additionally, in many transition economies even workers in the formal sector receive part of their earnings in an informal fashion, in terms of so-called "envelope payments" (Lehmann (2010) . While the survey question pertains to net salary, it is possible that envelope payments may still not be reported fully in the survey in which case the formal-informal earnings gap will be underestimated. Relatedly, noncash components of formal sector earnings-like social security benefits, employment protection, severance payments, job security, credit worthiness, access to loans, and so on-will also work to widen the earnings gap even further. Unfortunately, however, there is not information on these components in the LFS. While one might argue that (hourly) wages are preferable to (monthly) earnings there are at least two reasons why earnings may actually be preferable to wages, even when hours worked is available in the dataset (which is the case here). First, for policy purposes the worker's takehome earnings seems to be the main object of interest since that is what he or she ultimately will use to sustain the livelihood of his or her household. Second, earnings is an already noisy variable, riddled with measurement error, so that diving earnings with hours worked will attenuate the overall measurement error of the dependent variable-thus potentially leading to biased results. Despite these potential problems with the wage rate measure a sensitivity analysis will still be performed to check for the robustness of the choice of dependent variable, in terms of (monthly) earnings versus (hourly) wages.
Among the key explanatory variables are age, which helps control for potential general experience, among other things. To obtain as flexible functional form as possible a series of birth cohorts are created: 15-24, 25-34, 35-44, 45-54, 55-64, and 65 and above. 8 Educational attainment is measured as the highest level completed, ranging from "Without education" through "PhD." I consider a set of three binary variables, corresponding to the completion of 10 primary or less (reference), secondary, and tertiary education. Among the work related variables, I first construct a dummy variable for part-time work. Notably, from Tables B3 and   B4 part-time status is particularly prevalent for the informal sector, with the incidence of parttime work among informal sector workers being more than 10 times more that of formal sector workers. Industry and occupation clearly are potentially important determinants of earnings, as well, and are each included as a series of nine dummy variables (reference group for industry: agriculture; reference group for occupation: elementary occupations). From Tables B3 and B4 the informal sector is dominated by Agriculture and Construction, while Manufacturing/Mining/ Electricity plays a major role in the formal sector (accounting for about a third of the dependent employment in the sector) but a much smaller role in the informal sector. In terms of occupations, the informal sector is dominated by elementary occupations (including unskilled agriculture and fishery), with between about a third and half of the dependent workers belonging to this group depending on the informality measures. These results indicate once again how the informal sector in Serbia may well be considered "the marginal sector." Firm size is also a potentially important determinant of earnings and is included as a set of six dummies, with 1-5 employees as the reference category. Lastly, the urban dummy and the region of residence cluster fixed effects capture economic conditions specific to the area (as well as everything else related to the region in question), which are potentially important in explaining labor earnings.
Gender-issues may potentially confound the analysis 9 so to enable focusing more narrowly on the formal-informal sector earnings gap the sample is initially restricted to the 2,978 To get an initial handle on the formal-informal earnings gap during the first year-and-abit of the international financial crisis, Table 3 presents log earnings for the formal and informal sector for the October 2008 sample and the October 2009 sample, using all three alternative informality definitions discussed previously. To obtain results in percent rather than log-points, the earnings gaps are also presented in their de-logged form. A few results from the table are rather striking. First, the formal-informal sector earnings gap is pervasive, no matter the definition or time period considered. 11 In turn, this is also in line with the predictions from the literature on segmented labor markets that the lower productivityor "marginal"-sector also receives the lower wages (Lewis, 1954; Kuznets, 1955 In turn, these results confirms earlier findings (Krstić and Sanfey, 2011) of a substantial formalinformal earnings gap in Serbia in 2007-though, at about 43 percentage-points, this gap was somewhat smaller than the gaps estimated here for the earlier period and somewhat larger than the gaps estimated here for the later period (likely due to differences in both the data and informality measure used). 12 Third, considering the three informality measures overall the earnings gap narrowed substantially following the crisis for all three measures. Examining the evidence as a whole, however-incorporating the size of the changes, as well as the relative desirability of the measures as "true" informality measures-it is evident that the overall formalinformal sector earnings gap decreased substantially following the crisis. Again, since "envelope payments" likely have fallen more than reported payments, the decrease in the earnings gap is potentially overestimated.
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So what might account for these differences in earnings between the two sectors more generally-and for the narrowing of the gap following the crisis? The previous section discussed how Serbian legislation related to minimum social security contributions, social assistance, and family benefits may help explain the generally found "stylized fact" that informal sector workers tend to be less educated and lower earning (or vice versa) than formal sector workers. From Tables B3 and B4 in Appendix B it can be seen that informal sector workers are indeed (much) worse off than formal sector workers in terms of human capital. For example, in October 2008 only 14.3 percent of workers in formally registered firms had completed primary education or less, while more than half of workers in firms that were not formally registered had completed primary or less (Table B3 ). On the other hand, almost 19 percent of workers in formally registered firms had completed tertiary education, while this was the case for only 1.5 percent of workers in firms that were not formally registered. From the bottom panel of Table 2 inclusion of these factors as explanatory variables make the earnings gap shrink, though they remain 13 sizeable-hinting that worker characteristics are important but at the same time cannot explain away the earnings gap (this will be discussed further in the following sections).
Comparing Tables B3 and B4 , however, it seems that the composition of the informal sector has changed following the crisis: for example, while, again, more than half of workers in firms that were not formally registered had completed primary or less this had decreased to about 37 percent in October 2009. Similarly, the share of workers with completed secondary education increased from about 43 percent to about 56 percent and the share of workers with tertiary education from 1.5 percent to 6.6 percent. At the face of it, this is consistent with formal workers (having better characteristics than informal sector worker-in terms of education, for example) being pushed into informality due to the crisis. What is more likely going on, however, is that the change in the composition of the informally employed is due to an outflow from informality into unemployment, since the informal sector workers were likely the first workers to be fired-being a more flexible segment of the labor market, not regulated by employment protection legislation. Additionally, formal workers are more likely to receive unemployment benefits and would therefore probably rather flow into unemployment than into informality. It seems, therefore, that the outflow from informality into unemployment is biased, with the least endowed leaving over-proportionally into unemployment, therefore overall seemingly "improving" the endowments of the informally employed.
While the existence of substantively large formal-informal sector earnings gaps has now been established across all three informality measures and for both the pre-and post crisis period-and with sectoral human capital differences motivated as possibly accounting for at least some of this gap as well as the narrowing of the gap following the onset of the crisis-the objective of the main analysis of this paper is to now try to "explain" 13 these gaps in more detail in terms of, on the one hand, characteristics/endowments such as educational attainment and job characteristics and returns to these characteristics (three-fold division) and, on the other hand, observable and unobservable characteristics (two-fold division). While the empirical strategy underlying this approach is widely used, it still seems fruitful to review the main components in some detail, especially in terms of how it is tailored to the application pursued here-which, therefore, is the objective of the next section.
Estimation Strategy and Related Issues
The starting point of the Blinder-Oaxaca approach to decompose earnings (or other) differentials is an OLS regression of the outcome in question, estimated separately across the two relevant groups (Blinder, 1973; Oaxaca, 1973) ; here, workers from the formal and the informal sector, respectively (suppressing subscripts for individual workers):
where Y FS and YIS are the logarithms of monthly earnings of informal and formal sector workers respectively, X is a vector of workers' characteristics (education, experience, occupation, and so on); β FS and β IS are the returns to the workers' characteristics; and ε FS and ε IS are error terms.
As such, these regressions are-at least in this context-merely inputs into calculating the decompositions. However, it is potentially fruitful to consider these auxiliary regressions in and of themselves as separate and integral parts of the overall analysis, also. Both because the results from these regressions directly indicate the different returns to characteristics across informality status but also because their specification, most notably in terms of explanatory variables, will affect the subsequent decomposition results.
Human capital theory suggests that education and potential experience directly affect earnings through the impact on individuals' productivity in the labor market and also suggest additional factors that are potentially important determinants of earnings such as education, industry and sector of employment, firm size, part-time status, and location of residence.
Hence, the first part of the multivariate analysis will examine these relationships, using ordinary least squares. This is done by first including only the informality measure (thus recovering the raw earnings gaps from Table 2 ), then adding all the controls, and finally adding a full set of interactions with the informality measure. One potentially important econometric issue here is that educational attainment may be endogenous. The main concern here is possible omitted variables bias. Preferences and ability, for example, are unobserved and at the same time also, at least to some extent, determine both educational attainment and labor market earnings. However, as there are not available in this dataset any variables that may potentially act as instruments, it does not appear feasible to try to address this problem using instrumental 15 variables methods. The effect of any omitted variables will therefore be captured by the error term, possibly causing omitted variables bias. The same goes for part-time status, industry, and occupation, which nevertheless are included as explanatory variables due to their potential importance for informality status.
14 As a result, we must interpret any subsequent results with caution and hence not give them a causal interpretation but rather as merely reflecting associations with labor market earnings. Further, so as to allow for arbitrary heteroskedasticity, the estimations will be carried out using Huber-White standard errors (Huber, 1967; White, 1980) . Again, these earnings regressions formally are merely inputs into the decomposition analysis. Specifically, the decomposition analysis amounts to examining to which extent the observed earnings gaps across informality status are attributable to differences in the observable characteristics, to differences in the returns to those characteristics, and to the interaction of the two ("three-fold decomposition," see below for details) and, relatedly, to which extent the observed earnings gaps are due to observable and unobservable characteristics ("two-fold decomposition," see below for details). This analysis will comprise the second part of the multivariate empirical analysis and will be pursued as an Oaxaca-Blinder type decomposition.
Formally, following the methodology of Oaxaca (1973) and Blinder (1973) , the difference in mean earnings for formal and informal sector workers, denoted R, can be decomposed into three parts (Jann, 2008) using the empirical counterparts of equations (1) and (2) above:
This is a three-fold decomposition (Winsborough and Dickinson, 1971) , where the first term represents the "endowments effect" and explains the differences that are due to worker characteristics (such as education, sector of employment, occupation, etc). The second term reflects the "coefficients effect," which shows the differences in the estimated returns to formal and informal sector workers' characteristics. Lastly, the third term, the "interaction effect,"
accounts for the fact that differences in endowments and coefficients between formal and 16 informal sector workers exist simultaneously. If formal and informal sector workers obtain equal returns for their characteristics, the second and the third part in equation (3) will equal zero and earnings differentials between formal and informal workers will be explained by the differences in endowments alone.
The above decomposition is formulated based on the prevailing earnings structure of formal sector workers, i.e. the differences in endowments and coefficients between formal and informal sector workers are weighted by the coefficients (returns) of formal sector workers. This seems reasonable for the application here, since the formal sector is the dominating one, at least in an economic sense/size-wise. This is therefore also the approach pursued in the subsequent analysis. Alternatively, however, this equation could also be represented based on the prevailing earnings structure of informal sector workers; this will be explored further in the sensitivity
analysis.
An alternative approach, prominent in the literature on wage discrimination, is based on the assumption that wage differentials are explained by a unifying ("non-discriminatory," in the wage discrimination literature) coefficients vector, denoted *, which is estimated in a regression that pools together both of the two groups under consideration (here, formal and informal sector workers). Then, the earnings gap can be expressed as:
The above equation represents the so-called two-fold 16 decomposition:
Where Q = ( FS -IS ) * is the part of the earnings differential that is "explained" by sample differences assessed with common "returns" across the two groups and the second term U = FS ( FS -*) + IS ( * -IS ) is the "unexplained" part not attributed to observed differences in formal and informal sector characteristics. The latter part is often treated as discrimination in the literatures on gender and racial earnings gaps. It is important to note, however, that the "unexplained" part also captures all potential effects of differences in unobserved variables (Jann, 2008) . And, to be sure, in the application here it is difficult to talk about "discrimination,"
per se, as it does not seem that being an informal sector worker is an intrinsic characteristic, such as gender or ethnicity. Again choosing the formal sector earning structure as the reference, (4) reduces to:
Again, while the main analysis here takes the formal sector earnings structure as the reference, several different specifications for the baseline 17 specification, i.e. * in (4), will be pursued in the sensitivity analysis as a robustness check.
The standard errors of the individual components in equations (3) and (4) above are computed using the Delta method by applying the procedure detailed in Jann (2008), which extends the earlier method developed in Oaxaca and Ransom (1998) to deal with stochastic regressors.
In addition to examining the overall composition of the established earnings gaps, it would seem instructive to perform detailed decompositions, as well, whereby it would be possible to see which explanatory variables contribute the most to the three-and/or two-fold overall decompositions. An issue here is that while the overall decompositions are always identified, the results for categorical variables in detailed decompositions depend on the choice of the reference category (Oaxaca and Ransom 1999) . A possible solution to this problem is to apply the deviation contrast transformation to the estimates before conducting the decomposition (Yun 2005) ; this is also the approach pursued here. Similar to the OLS regressions, the decomposition estimations also all allow for arbitrary heteroskedasticity (Huber, 1967; White, 1980) . So as to condense the wealth of results obtained here-thereby easing the interpretation of the many results-the detailed decompositions are done groupwise, rather than for each individual variable (for example, for education as a whole, rather than separately for primary or less, secondary, and tertiary education). Here, too, the focus will be on the case where the formal sector is taken as the reference sector, though the sensitivity analysis again will consider alternative specifications, as well.
17 Also known as the "absence of discrimination" specification in the wage discrimination literature.
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In addition to the sensitivity analysis using different specifications for the weight of the formal sector in the decomposition analysis and the potential endogeneity of part-time status, I
perform several additional robustness checks. Two sensitivity analyses relates to the relevant estimation sample-on the one hand restricting the sample to only prime age (25-64 years of age) males, on the other adding females in the estimations. Despite the potential issues with using wage rates here also discussed earlier, a sensitivity analysis with (hourly) wage rates as the dependent variable-instead of (monthly) earnings-is performed, as well. Lastly, to help both examine more and justify better the negative selection into informal jobs referred to earlier, I
estimate simple regressions of the determinants of informality status.
Results
This section reviews the main results from the formal-informal sector earnings analysis for the 
(i) Mincer Earnings Regressions
The Mincer earnings regressions are estimated for three different specifications for each of the three alternative informality measures: (i) only including the informality variable (thus recovering the raw formal-informal sector gaps from Table 3 ), (ii) adding controls, (iii) adding a full set of interactions with the informality measure.
For each survey, the results are remarkably consistent across the three informality measures. First, for all three measures the initial raw earnings gaps discussed previously decrease substantially when including controls ( 20 These results again also confirm the predictions from the literature on segmented labor markets that the lower productivity, or "marginal," sector also receives the lower wages (Lewis, 1954; Kuznets, 1955 Lastly, while the many estimated coefficients make it hard to assess this precisely, the overall impression from the fully interacted model is that informal sector workers receive a penalty to many of their observable characteristics.
In essence, the decomposition analysis-to which I now turn-formalizes and condenses 19 The formal sector premium (or informal sector penalty) from the Mincer regressions reported here and in the following are all de-logged, again using the formula: earnings premium (penalty) in percent = 100*{exp[coefficent] -1}. Due to the small variance here, the results are again identical whether or not Kennedy's (1981) bias correction is used instead (to the third decimal). 20 The estimated gap for the 2002 LSMS, now controlling for worker characteristics, again was neither statistically nor substantively significant.
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the overwhelming results from the Mincer regressions of the fully interacted models into more easily interpretable numbers. Notes: Values in brackets are robust Huber-White (Huber, 1967; White, 1980) standard errors. The decompositions treat the formal sector workers as the reference (Oaxaca, 1973; Blinder, 1973) . *: statistically significant at 10 percent; **: statistically significant at 5 percent; ***: statistically significant at 1 percent.
(ii) Overall Earnings Decompositions

Source: Serbia Labor Force Survey (October 2008 and October 2009).
Starting with the three-fold decomposition, a couple of results in Table 4 stand out particularly strongly. First, the endowments increase the formal-informal sector earnings gap overall, indicating that informal sector workers have relatively less favorable observable characteristics-that is, they are concentrated in worse paying sectors (including especially agriculture), have less education, and so on (this will be examined more closely when considering the detailed decompositions in the next sub-section). Second, the returns to characteristics increase the gaps in both substantive and statistical terms, indicating that formal sector workers have higher returns to characteristics overall.
Moving to the two-fold decompositions, informal sector workers on average have worse employment-related characteristics as indicated by the positive sign in the explained part-which in turn serves to increase the overall earnings gap. At the same time the unexplained part (capturing all the factors that cannot be attributed to differences in observed worker characteristics) accounts for a sizable share of the formal-informal sector earnings differential.
Indeed, for the no labor contract and the no pension benefits definitions of informality, the unexplained part is even larger than the explained part ( and Peru-that on the one hand observables explain sizeable parts of the formal-informal sector wage gap while on the other hand a sizeable part is still left unexplained.
In turn, this is indicative of the presence of what in studies of gender and ethnic earnings differentials has been termed "discrimination" towards informal sector workers-which is here instead suggested to be interpreted as reflecting non-observable characteristics of informal sector workers such as relatively lower bargaining power and less access to personal and professional networks (again, informality clearly is not an innate characteristic such as gender or race).
Notably, the relative shares of the explained and the unexplained parts of the formal-informal sector earnings gap has changed from pre-to post crisis in several cases, though not consistently so across all three measures. For the two preferred measures, no labor contract and no pension benefits, the unexplained share of the overall gap decreased substantially, from accounting for more than half the gap (51.4 and 59.3 percent, respectively) before the crisis, to accounting for less than half the gap (45 and 37.1 percent, respectively) one year into the crisis. In turn, this might reflect a decreasing importance of non-observable characteristics such as bargaining power and access to personal and professional networks, both of which are presumably lower among informal sector workers. Similarly, this implies that observable characteristics such as education are now relatively more important in explaining the overall earnings gap.
But how are the overall gaps-both two-and three-fold-explained by the endowment of and returns to the separate individual characteristics (or groups of characteristics), say, education and industry, for example, rather than by the endowment of and returns to individual characteristics overall? This is the object of the final main empirical analysis-the detailed earnings decompositions-following next.
(iii) Detailed Earnings Decompositions
While the overall earnings decompositions examined in the previous section already add to the story about the nature of the formal-informal sector gap in Serbia established in its "raw" form in Table 3 , additional insights may be had from going one step further and additionally decompose these overall decompositions into the contribution coming from the individual explanatory variables from the Mincer earnings regressions-which, again, can be done both for the two-and three-fold decompositions. To help better facilitate interpretation, however, results are reported in groups of individual variables (for example, aggregating up the contribution from all the education variables), rather than separately for all the individual variables (for example, for each educational level).
The results from the detailed three-fold decompositions (Tables C1 and C2 The results from the detailed two-fold decompositions are mostly consistent with the results for the detailed three-fold decompositions, so that education and part-time status again are among the most consistently important contributors to widening the formal-informal sector earnings gap across all three informality measures (not shown here but available upon request).
(iv) Sensitivity Analysis
As also discussed in the estimations strategy, a number of potential issues may remain regarding the results discussed previously. I will therefore now explore these in turn, ordered in terms of their (increasing) relative invasiveness in terms of altering various dimensions of the main analysis presented above. lower earning males. Importantly, however, there is virtually no effect on the other estimated coefficients from including martial status. In particular, the estimated informality coefficients are identical, not differing until the third decimal. For the three-and two fold decompositions there are also only minimal differences when augmenting with the marital status variable.
Second, while it appears reasonable to choose the formal sector earnings structure as the reference in this particular application, the choice of weights in the decomposition remains controversial and may potentially give rise to different results, depending on the weights used (Oaxaca and Ransom, 1994) . Among the different alternatives, one extreme, following Oaxaca and (1973) and Blinder (1973) , assigns a weight of 1 to the endowments and returns of the "favored group"-here, the formal sector workers-in the decomposition. Again, this is also the 21 The tables are omitted here for brevity but are available upon request.
24 specification used in the main analysis above (since the formal sector may be interpreted as the dominant sector in the application here, at least in an economic sense/size-wise). Another extreme, also included in Oaxaca (1973) , assigns instead a weight of 1 to the informal sector.
Since the seminal work in Oaxaca (1973) and Blinder (1973) , several alternatives in between these two extremes have been suggested, including 0.5 (Reimers, 1983) and the relative share of the "favored" group (Cotton, 1988) out of the overall sample.
The results turn out to be fairly robust across the different specifications of weights. For the overall three-fold decomposition, for example, the results are qualitatively similar whether the decomposition is performed using the formal sector earnings structure or the informal sector , though of course with some differences in magnitude. Turning to the detailed decompositions, the results are qualitatively similar for both the three-fold and two-fold decompositions. In terms of magnitude, however, education and part-time status turn out to be even more important in terms of explaining the formal-informal sector earnings gap than for the main result, reported previously. Considering, for example, the two-fold decomposition in October 2009 using the no labor contract informality measure the relative importance of education in explaining the overall earnings gap using the informal sector earnings structure as base is more than double that using the formal sector earnings structure from the main analysis. Similarly, part-time status accounts for more than five times the amount of the overall gap in this case, relative to using the formal sector earnings structure from the main analysis.
Third, again, there might be some concern that part-time status, industry and occupation could be endogenous to earnings. Lacking any suitable instruments for these variables, this can be examined a bit more by excluding these variables from the analysis, however, and then checking whether that causes any major changes to the results. I do this by excluding each of these variables in turn and estimating the resulting reduced specification. As perhaps can be expected, the coefficient on informality in the Mincer regressions with the controls added becomes somewhat more negative-again consistent with many informal sector workers being 22 Again, using the alternative approaches outlined in Oaxaca (1973 ), Blinder (1973 , Cotton (1988) , Reimers (1983) , Neumark (1988) , and Jann (2008).
25 part-time workers and with industry and occupation also being important determinants of the wage gap, so that the estimated informality coefficients pick this up whenever these three other factors are excluded. On the other hand, omitting these variables do not dramatically change the coefficients on most of the key explanatory variables-most notably the magnitudes of the estimated coefficients of the education variables are remarkably similar. The results of the decompositions analysis are also very similar. For example, for the two preferred measures, no labor contract and no pension benefits, the unexplained share of the overall gap again decreased substantially following the crisis. In turn, this indicates that part-time status, industry, and occupation are not obviously endogenous, at least not empirically-or, at least their potential (theoretical) endogeneity does not have serious empirical consequences. In any case, the results are fairly robust to whether these variables are included or not.
Fourth, while the previous analysis erred on inclusion (which also helped secure a relatively larger sample size) regarding age of workers in the estimation sample, it could be argued that prime-age males (25-64 years of age) might be of special interest. To examine whether the results are robust to the age specification, the analysis is therefore also carried out restricted to only males 25-64 years of age. The results again are quite similar, again most notably leading to very similar estimated coefficients in the Mincer regressions and, therefore also to very similar results in the decompositions analysis.
Fifth, while restricting the estimation sample in the main analysis to males ensures that gender-issues do not confound the analysis, thus enabling focusing more narrowly on the formalinformal sector earnings gap per se, it would still be interesting to see whether the results are robust to this restriction. I therefore added female workers to the estimation sample and reran the analysis. One difference, of course, is the larger sample sizes (4,860 vs. 2,783 and 4,601 vs. Lastly, while it was argued that using earnings was preferable for the application here some might argue that wage rates are preferable to earnings. The main argument here is that hours worked in the two sectors can be very different, which would then impose a bias of the In conclusion, the sensitivity analysis reveals that the results from the main analysis are quite robust in several dimensions. Certainly the main results are robust in qualitative terms, all revealing the existence of a substantively large formal-informal earnings gap (or wage gap, for one of the sensitivity analyses) which, although a substantial fraction can be explained, at the same time leaves a sizeable fraction unexplained-a fraction which is found to have decreased substantially following the crisis.
Finally, to help both examine more and justify better the negative selection into informal jobs referred to earlier, simple (linear probability) regressions of the determinants of informality status are estimated (Appendix D, Table D1 ). These results should not be taken as causal but are merely meant to give an idea of the characteristics-or proximate determinants-that appears prevalent for informal sector workers. From these results, it appears that informal workers are not to be found among the prime-age adults: they tend to be either younger (15-24 years of age) or older (65 plus) than formal sector workers. Informal sector workers also tend to be less educated than formal sector workers. Considering the contract-based informality measure, for example, informal sector workers are about 7-8 percentage-points less likely to have completed tertiary education than formal sector workers. Informal sector workers also tend to be part-time, with the lowest estimated coefficient here being about 25 percentage-points-and most of the remaining ones being far higher. Informal sector workers also tend to come from all other industries than agriculture (the reference sector in the regressions for Table D1 )-which certainly can be seen as a marginal sector, in line with Lewis (1954) and Kuznets (1955) .
Informal sector workers are far less likely to come from more desired occupations such as legislators, professionals, technicians and service workers than from elementary occupations (the reference group)-where the latter again can be interpreted as a marginal occupation. Informal sector workers are more likely to come from small firms (five or less)-the caveat using this measure as a proxy for informality status per se notwithstanding. Lastly, there does not seem to be too strong geographical patterns related to informality status, though there is a slight tendency 28 for informality to be more of a rural phenomenon than an urban one-though the estimated coefficient here is small, at about minus 0.3 to about minus 0.5 percentage-points. Altogether this supports the notion of "the" informal sector as being a sector best characterized as a marginal sector, in terms of education and other individual and job characteristics.
Conclusions
This paper examines the formal-informal sector earnings gap in terms of its prevalence, magnitude, and determinants using a recent Labor Force Survey collected in Serbia over a period roughly spanning the first year of the international financial crisis using identical survey instruments-and thereby adds to our still fairly limited understanding regarding the formal- These results have strong policy implications. The finding of a substantial formalinformal sector earnings gap and the fact that most of the informal sector workers have less favorable personal characteristics (most notably, lower levels of education) indicates the existence of a highly marginal sector composed of marginalized workers. This of course is (or if not, should be) a policy concern, since these workers have families to feed and children to raise, just as formal sector workers. At the same time, it is also important to stress that these results do not point to an importance of informal sector wages and earnings "catching up" with formal sector wages and earnings. After all, the informal sector effectively undermines governance and society because it does neither contribute to society (tax evasion) nor does it operate under its rules (regulatory evasion). Hence, the overall goal of the government would seem to be to bring the informal sector into the formal sector, whereas equalizing wages would rather encourage informal employment. Instead, policy interventions might include increased support and programs to workers, as well as re-and up-skilling of workers. Another viable policy option might be to subsidize jobs for low skilled workers (many of whom, again work in the informal sector), either via direct subsidies or via reducing social security contributions; indeed, this might even give larger employment effects than subsidizing jobs for workers of all skill levels (Lehmann, 2010: 15) .
Relatedly, the results are consistent with part-time work being a main driver of informality. Coupling this with the fact that part-time work carries a very high tax burden because of minimum social security contributions in Serbia (Koettl, 2010) , part-time work in Serbia simply doesn't pay off, in particular for low-wage earners-many of which, again, are informal sector workers, working part-time. Future policy might want to consider ways in which to try to make it more favorable for workers to switch from the informal to the formal sectorfor example by introducing a system of strongly graduated social security contributions, linked to part-time vs. full-time status. That is, an informal sector worker joining the formal sector would start off with relatively much lower contributions and could then later possibly "graduate" to a full-time formal sector job. If the net effect on such a scheme decreases the incentive to continue informal part-time work, it may well be revenue-neutral (or, perhaps, even lead to a net increase in contributions). Notes: Values in brackets are robust Huber-White (Huber, 1967; White, 1980) standard errors, computed according to Jann (2008) . The decompositions treat the formal sector workers as the reference (Oaxaca, 1973; Blinder, 1973 
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